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Effect of drought stress on the induction of summer dormancy and dry matter
partitioning in alfalfa (Medicago sativa L.) ecotypes
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Table 1. Monthly temperature (°C) and relative humidity (%) of the experiment site (Karaj- 2017 and 2018)

Y48 Yy
2017 2018
braaS  Loaty bugegls CobyanS by b ke baaaS Loty buggle obyans cbiaiy oub) e
Month olo Trmax Tin Tm Humin Himax Hn Tmax Tin Tm Humin Himax Hn
Mar 21- Apr 20 RESYI A AR PgrR 7.8 17.8 12.8 37.0 73.1 55.0 74 22.0 144 23.8 66.2 43.2
Apr21- May 21 cuigus)I¥Y —Cigus,l) 12.8 26.6 19.5 28.5 71.8 50.1 10.4 23.7 16.4 32.6 79.5 56.1
May 22- Jun 21 sls 3 ¥Y —sls 5 16.4 33.0 25.3 12.8 53.8 33.3 15.3 321 23.3 19.0 70.1 435
Jun 22- Jul 22 SV -6 19.6 35.7 27.8 14.9 55.4 35.1 20.6 38.7 29.8 12.5 455 25.6
Jul 23- Aug 22 13,0 ¥ —sls e 19.9 35.9 28.4 15.2 57.1 36.1 20.9 37.7 29.2 14.6 53.8 30.7
Aug 23-Sep 22 ST ses) 176 33.2 25.4 15.2 51.5 33.3 16.6 34.0 24.8 15.8 59.8 34.3
Average of spring Ll Sl 12.3 25.8 19.2 26.1 66.2 46.1 11.0 25.9 18.0 25.1 71.9 47.6
Average of summer okt Kl 19.0 34.9 27.2 15.1 54.7 34.8 19.4 36.8 27.9 14.3 53.0 30.2
Average of year Ju Sl 15.7 30.4 23.2 20.6 60.5 40.5 15.2 314 23.0 19.7 62.5 38.9
b e e a5 Liie 5 oll =Y s
Table 2. Name and the origin of alfalfa ecotypes used in the experiment
Code . Ecotype 51 Origin* cLiie Code . Ecotype Ry Origin  .luw

G1 Bami o LW S s G6 KFAB wiges  L-C g mipy

G2 Yazdi s LW s G7 KFA13 wiges  LC g sy

G3 Nikshahri ¢ ¢85 LW (g,en S s G8 Laklak  Slaws SIS L-C (s pmin

G4 Baghdadi slax  L-W (g, S (s G9 Mesasersa bojole E-W g nn § e o5

G5 KFA17 Sher L-C g s m s G10 Diabloverde  os,5bts E-C (g s ,w x5

»L: Landrace; E: Exotic; C: Cold region; W: Warm region

v


http://dx.doi.org/10.29252/abj.22.1.94
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.1.3.0
https://agrobreedjournal.ir/article-1-1021-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-16 ]

[ DOR: 20.1001.1.15625540.1399.22.1.3.0]

[ DOI: 10.29252/ahj.22.1.94 ]

TRESN Y ARG O 5 Obdde e dese b kil Ol gt S it 25 1"

a3 g s tan Ao 3 i el 53 ) 3 Slas
L ol sins Sl 65T slajles ,Ks &sle
5 Shae 3 5l o g slac s STasls K u$
JB s Sils B> s S 5 4
ﬂu,w;\)u)s@Jw\chawbj
Sl3 xe sl Mﬁagdu}\dﬁ“ﬁ Slew
Olio ol 51 a8 das o0 QLG § 50 50 o Azl
Sl et Li Ol pim (0SBl 5 55 Ol g o
5,5 eslitul dx g sl ST S (6l ol
033 5 sl w55 Bl s &8 1y o sl s o
o) o3 sl ime Slis sl gl dle Sl isle 3T
el ¢ Jals il ga SLeMbl 4 4 5 | s
g@g(,;du);&;;u,uuﬁsgol}f
S o () Jsdr) Sl i g ol Jyl Jlw
ijsébslmwts\ﬁ&)\:{\'):%;\
Sl T g dle 2Kea o cdeo 3 &K Loz
,ét_wﬁoj_f;\.\_,:w.\_?u.x_:utu,wu_a
SSan o 5 ooy ety el o 3 4l 3 Shee
C\—éj)‘&ﬁﬁt\.&‘)‘cob}:wjé‘ﬁ%;‘)bdb
)M)J&du:}ldaw)séba\ijbw.&)
cu,;c;_édwlcu,muﬁaﬁ;\m@j
3y dns g Glacs ST wlal ol 5sg ls Sae
2356l slasles 5o Blusluws b 51 b5
Ay L a5 gL 505 nlaT sladl
wlayls,y JialasT ladlu )3 0355 S 5 dome
Azdls Sglae
Jas Ll 55 4 g sdome A £ LS| &S o3Il
Slady ami g p5)) (huadl 53 (age slme LS
M@\Hjadﬁswujtw)\.sjjw
L olS GLiil o ey a5l e 5 51T
3l Al ol e sla S Jeod b gesls Olis
3 .(Brummer et al., 2000) Cowl LL5 | 3 i
dmin Wy sdome by gl (S0l g3 ol
Slasleas 53 5 e SLa Y |8 olT Lol o 5

aA

YO gl 1 gl s eIl 4 sad 05 ST S ey
55 38l 5 8 L S 5 S a5l e e
o1 gl s e il as 5y s ol T
3ty ¢ Jals Sl BB b S > Shas 6,5
450 93 0Ll o T Sl ey Sl 5o i b
UGJAJ:AG:JL,.MN ol 4 &S a5l ol
ol o&us jloslizal L ST (6 e lu ¥ Gos
PRI P U VEPRNE W S PR S
s Calibee (Gladls 8 5l g et OT L al> o ki
5 adoy CLL gas 558 I OT S5 g5 b Ll o3ls
o.\_u_:;lj_?hg\_“_?,;%&u;,;oﬂ,usjb
Aty s LT oS i 059 9 el Cslw VY
{(Shewmaker and Thaemert, 2004) L& avsloxs selas
cwobﬁ'%}dﬁ:;@éﬁoﬂb‘é\ﬁ
‘uuﬁ@.ufux.p,;\- a0y il a6l
D38 5 A (e ) DS a5l 5 dbshe Tz
e glos 33 05T 55 bas 505 OISast L e 5 A
SULs ¢ azme (Zola VY Se 4 51 8 Sl e
d&»b\jjs&l‘,_at\.\q\&_id—o:uajﬂﬁc
e Sad 3, e 4 0T 03531 b 5 438 alons
L St 0355 Sy 1575, s el ;6
o 3, St ils BB Cad > St
o il ol s Slas G o iy 0B 8
s A S A dslons Sl B b s Sas
ol s, Shes 5 ol Sliw glaesls oS 5
L Lo S0ls aglin 5 0Lej s i 35 glacs S
S 5 31 a3l U 5 S 55 03037 3 eslicl

A& plnil SPSSV.22 5 EXCEL 2016

o g @b
lasles 1 aS sl 0l il g 4 o s
3 P Sdas Sl 5 035 o3 Slho alS 61y LT
S Jlil o 3 Sl BB 8 4 sl G
jéug\.\_ﬁuwm,é&,\uwélﬁ)w};


http://dx.doi.org/10.29252/abj.22.1.94
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.1.3.0
https://agrobreedjournal.ir/article-1-1021-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-16 ]

[ DOR: 20.1001.1.15625540.1399.22.1.3.0]

[ DOI: 10.29252/ahj.22.1.94 ]

148l o a)uLr,aj%.u?"'glj_tsab;r,)“i,:”

L

T s Laslas s sl sliws ol
TR URTR VPR L f g L PURS TR EPR S O
Ll sl p2ala3T g Jlw s (om) JSK8) Sy
il alS ds s N d;lJLﬂqchaJuﬁ
Fhdd s g dal Jle s eslel S5 AL &S
K\ Jy\_q-)c_,_w\aa‘,_gp: J\.«:ﬁéﬂgT&in
23 ot Jole 035 Il 53 oLE Sl ol 1 egdle
Leach, 1970) Cul 4z g 5> baslw sl tals
SFIAL 5 a La s 85 5 KFALT (5 S|
R3le (S o Pt a3 Bl TP
53 (F Jgds) iy ams g slac s ST o 5o 0,
SLaa S 4 G (s o ST ST ¢ poms
2348 38 A 5 (5 ey Sl Sl (5 e S
el Lo 51 il 5 55 5 L s
s 099 k15 55 (Marquez-Ortiz, et al., 1996)
slass o 5YL ode FA L KFALS (6 s ;*,..J;\
bl s Lacs ST adS” o 5o 1) e e 5o Bl
L il slis 2alS o 2S5 Sils W7
(ol ojsy Pt adad) Lk s 256 20 O
23 e 9 Ao 33 i LKFAB (6 pws o i ST 55
L edalie Lo ys V) lﬁdsﬁéﬁ_ﬁaf;ﬁ_f”;\
5o o e o ST 93 ol s 53 () JS08)
s Olys s Uil oyl 5 s 1y Sleedss Cokls
e

33 S 5 oo Joalse Sl Bl S o
(Moore and 545 oo guoms 40 g adsle CoaS
VPF Juli J—dowil 3 4 alllas .Undersander, 2002)
230355 S gl 0520 (G 9 0k plonil By
28 gl 0y S sl ol Sas i Ll s
e PR SR PSSP, U W PA L
> el g Ol Sl (S 15 Lol 8 )
slasles 5oy e ol s (Eziz et al., 2017)

;§.w.>-" d&ﬁjgl}@ Jodd Sy Sla e cL;)L:{T

19

Sy Jds (¥ Jgde) 5 e Sl YA (LT Ck'?
o8 Lol )3 e i p LS| obe 035
515 dla dsb 55 Lho ol 6,8 0510 el T
Jhes! 1 |8 Calibes la r Jolso SBs 5 o2 51 ey
3wt ol s LA ey Sla e 5 S
35 6T 6,8
;wu,d;\;ouﬁuﬂ&@u
Propdd) s s 5 5led s Ay Glad s
o3 FY JalS T Hles & o (LT 05,
A5y 4 las (Annicchiarico et al., 2013) 5 4 =S
DL Ctls Ol 3ty €32 LI L 6 52 s
L5 658 el ot Sl oslital L aadiyy 5 0 &S 515
Ay e 0 ST L LS 5T (6,8 e )
A &S gladla 5osls (a\:u‘ Iy Ul 2w dde
A g o:f.ua)u.gﬁ L3 g okile 3Ll g 095 )l
Sy OLa) 55 RS 09 bl 5 L 4l ol
=0l 2y 50 dais GG ST o 53 ik
=55 e Sl OF L (6050 i ST 5 L jlis
DS 5 e oS S A e Sl T Les, bl
sl |y cosls oujﬁq_?aﬁ@_a:,laét_f
(S35 S e B i S 3 e Ay pli ) 0 kg
02,53 035 55 OT Jlde o ;28 5 e Sl ¥F L
i Stmen (¥ Jgder) Ab odalin o 5lo VA L
(F== YFO) Bl 3l L suboes by Ll gne 5
305 o o Ll gkl o S, 4 OIS s )
oo il 51 iy Ay aalsl (15 6 i 558 5 g
Y JS) ol T slasles 4S5 (F Jgusr) 515
sl by ot (e 8 Sl ST ()
iy (6w slac s STTas S 6 YL
Q&Kd)LﬁT.@lﬁ)::wMJC&?)\d;'ﬁﬁ
5B e e Sl P L6880 5 53 I sS
L sdmes iy Jldie o i el gt (Sl Lasl 5 s
o S G S ey P 5 ¥ LT ks

- ;&.u*)uo»m,udﬂu YWa¥AL s 5


http://dx.doi.org/10.29252/abj.22.1.94
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.1.3.0
https://agrobreedjournal.ir/article-1-1021-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-10-16 ]

[ DOR: 20.1001.1.15625540.1399.22.1.3.0 ]

[ DOI: 10.29252/abj.22.1.94 ]

"AF-Y Y A G 5 Ob e e daee e bl Ol W1, Sas g 51"
V¥V 5 1¥48) (LT lajled 53 amip e ST o35 Gy 5 A Slio :Kka - Sl

Table 3. Mean comparisons of plant traits and biomass of alfalfa ecotypes in irrigation treatments (2017 and 2018)
G5 gl e A5 g i Bl sl o 5 slaws FVENG g 035 S oy 6Sas 05 Cails p Bl LB sy
Plant height (cm)  Regrowth height (cm) No. Stem No. Node Leaf:Stem Biomass (th?) Root dry weight (t.h?) Harvestable:Non-Harvestable

Irrigation treatments  ,LT ls,los

Full irrigation JolS LT 5la 33a 404a 8.9a 1.09a 17.31a 6.58b 1.75a
Irrigation withhold; 20 days (¢ LT aks 5, Y- 50a 28b 391a 9.1a 1.12a 15.10b 6.11b 1.52b
Irrigation withhold; 40 days s LT abs 55, f- 50a 28b 344h 8.7a 1.09a 13.79bc 7.02a 1.10c
Irrigation withhold; 60 days s LT Aks 55, % 5la 28b 333b 8.6a 1.11a 13.06¢ 6.91a 1.02¢c
Year Ju

2017 e 53a 28b 406a 9.0a 1.09a 16.19a 6.74a 1.45a
2018 \ray 48b 3la 330b 8.7b 1.12a 13.54b 6.68a 1.25b
Alfalfa ecotypes o g S S|

Bami e 52ab 31c 361b 8.8b-d 1.06cd 15.35ab 7.11ab 1.27ab
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Table 4. Correlation coefficients between plant traits and biomass of alfalfa ecotypes in irrigation treatments (2017 and 2018)
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Root dry weight i,y oS 05 -0.632™
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Effect of drought stress on the induction of summer dormancy and dry matter
partitioning in alfalfa (Medicago sativa L.) ecotypes

Mofidian, S. M. A.,! J. Ahmadi?and A. Moghaddam?

ABSTRACT

Mofidian, S. M. A., J. Ahmadi and A. Moghaddam. 2020. Effect of drought stress on the induction of summer dormancy and dry

matter partitioning in alfalfa (Medicago sativa L.) ecotypes. Iranian Journal of Crop Sciences. 22(1): 94-107. (In Persian).

Study of potential of alfalfa ecotypes in biomass partitioning and harvestable and non-harvestable parts as
well as induction of summer dormancy under water scarcity can lead to develop adapted cultivars for sustainable
farming system andto meet targets of the breeding program. Therefore, this experiment was conducted with 10
alfalfa ecotypes under four irrigation managements at Seed and Plant Improvement Institute (SPII), Karaj, Iran,
during 2016-2018. The irrigation treatments included; full irrigation and irrigation withhold for 20, 40 and 60
days. Under stress and on stress conditions, Nikshahri and Yazdi ecotypes had the highest regrowth rate,
therefore, these two ecotypes as well as KFAG6 ecotype with high stem number demonstrated the highest survival
rate under induction of summer dormancy. The highest biomass belonged to normal irrigation with 17.31 t.ha*
while the maximum unharvestable part yield with 7.02 t.hawas measured in irrigation withhold treatment for 40
days. Yazdi and KFAG ecotypes showed the maximum total biomass (15.71 and 15.76 t.ha™! respectively) among
warm and cold region ecotypes with different fall dormancy scores and can be used as aprentsin alfalfa breeding
programs. Regarding to biomass partitioning ratio, KFA17, KFA6 and Yazdi, which are landraces, had greater
harvestable part to unharvestable part ratio with 1.63, 1.43 and 1.40, respectively. Therefore, these landraces can
be selected for forage production under different irrigation managements. As the leaf to stem ratio has the main
role in forage quality, Baghdadi ecotype with leaf: stem ratio of 1.29 had the highest forage quality among
studied ecotypes. Baghdadi also maintained its high quality in all irrigation management treatments. In alfalfa
breeding programs focused on improvement of forage and unharvestable yield for sustainable production in both

optimum and stress environment conditions, Yazdi and KFAG ecotypes seems to be suitable.

Key words: Alfalfa, Forage yield, Irrigation, Leaf: stem ratio and Regrowth.
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